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sugar-acid-pectin mixture attains a certain minimum value, which is
dependent within limits on the proportions of pectin, acid, and sugar.
Thus Lai Singh at the University of California in 1921 obtained a jelly at a
concentration of 50 per cent cane sugar at 3.05 per cent citric acid and 1.5
per cent pectin, whereas 61.5 per cent sugar was necessary at the finishing
point with 0.30 per cent citric acid and 1.5 per cent pectin. See Fig. 63
for the effect of acidity and pectin concentration on sugar concentration
at the jellying point.
,    NATURE OF JELLY
It is probable that the formation of jelly from pectin, acid, and sugar
is nota, definite stable, chemical compound, because if fruit jelly is diluted
with warm water the constituents go into solution and can be separated by
suitable physical means. Pectin recovered in this manner experimentally
has been used in making jelly by again heating it with sugar, acid, and
water. This finding tends to disprove Fremy's belief that jelly formation
is due to the hydrolysis of pectin to pectic acid by the action of heat and
acid. Pectin solutions heated a short time with alkali and then acidified
form gels, owing to separation of hydrated pectic acid.
Jelly formation is a jcojlQid phenomenon influenced by pectin con-
centration, constitution of the pectin, size of the molecule, hydrogen-ion
concentration, and sugar concentration.
One plausible explanation of pectin gel formation considers it a
precipitation phenomenon rather than a phenomenon dependent on
swelling of a colloid, pectin. According to this explanation, pectin is
precipitated by the added sugar, which disturbs the equilibrium pre-
viously existing between the water and the pectin. The pectin is
precipitated not in the anhydrous condition but as a hydrated colloid that
forms a network of fibrils throughout the mass, binding the sugar sirup
into a gel. The jelly strength depends on the concentration of the pectin,
since obviously with little pectin the network cannot be so dense as with
higher concentrations.
Also, the more,coji_o.entrated the sugar solution, the less water there is
for the jelly to support and therefore the stiffer the texture. Acid .causes
the jeU^toJbefirmer, probably by toughening the fibrils. If the acidity is
too low, the fibrils are too weak to support the mterfibrillar sirup ade-
quately ; consequently the jeflyls weak. On the other hand, if the acidity
is too high, the jelly "weeps" and may become sirupy. One theory for
this phenomenon is that too high acidity causes the fibrils to be^tpo
Juelastic^tq maintain the gel structure; another is that it may cause
^ce^i^j^hydratipn of the pectin. The texture of pectin is also
affected materially by certain salts.